GROUT 50 DIA. HOLE FLUSH TO
REINFORCE WITH 4 ~ #13 LONGITUDINAL BARS TOP OF CURB WITH EPOXY GROUT
TIE W3.68 mm* OR LARGER WRE TO
EVERY REINFORCING BAR AT 610 mm
ROUND ALL EXPOSED CENTERS OR APPROVED CHAIR METHOD
EDGES TO 20 mm RADIUS. 7
TP :
COURSE ~ '° Iso |
MAT IN
PLACE
|
|
QUANTITIES (FOR ESTIMATING PURPOSES ONLY): v¥19 DIA. x 610 PLAIN BAR (MINIMUM

CONCRETE = 0.037 m* PER METER OF CURB
REINF. STEEL = 4.02 kg PER METER OF CURB

TYPE "A" - MAT IN PLACE

REINFORCE WITH 4 ~ #13 LONGITUDINAL BARS

ROUND ALL EXPOSED
EDGES TO 20 mm RADIUS. 5

140

SURFACING AS
CALLED FOR ON

OF TWO USED FOR EACH CURB SECTION,
MAXIMUM SPACING 1830 mm}

GROUT 50 DIA. HOLE FLUSH TO
TOP OF CURB WITH EPOXY GROUT

TIE W9.68 mm? OR LARGER WIRE TO
EVERY REINFORCING BAR AT 610 mm
CENTERS OR APPROVED CHAIR METHOD

TYPICAL SECTION. 40 - l___

TOP COURSE |

300

QUANTITIES (FOR ESTIMATING PURPOSES ONLY):
CONCRETE = 0.056 m* PER METER OF CURB
REINF. STEEL = 4.02 kg PER METER OF CURB

CoOE=—fa—-===-=a-

IYPE "B" - FUTURE MAT

CONSTRUCTION:

CURBS MAY BE CONSTRUCTED USING ANY OF THE FOLLOWING THREE METHODS:
(1) PRECAST
(2) CAST IN PLACE
(3) CONSTRUCTED BY THE USE OF AN APPROVED CURB FORMING OR SLIP
FORM MACHINE.

WHEN USING EITHER METHOD (2) OR (3), REINFORCING STEEL IS NOT REQUIRED,
WITH THE EXCEPTION OF THE PINS, AND THE CURBS ARE SCORED OR SAWN TO
A DEPTH OF 13 mm TO FORM CONTRACTION JOINTS AT INTERVALS OF 3000

mm OR LESS.

FORM PRECAST CURBS IN THEIR INVERTED POSITION, IN LENGTHS NOT LESS THAN
1220 mm, OR MORE THAN 3050 mm.

MATERIAL:
CONSTRUCT CURBS OF CLASS "D" CONCRETE, OR AN APPROVED EQUIVALENT MIX.

EPOXY BINDER FOR GROUTING MUST MEET THE REQUIREMENTS OF AASHTO M 235
(ASTM C 881).

¥19 DIA. x 610 PLAIN BAR (MINIMUM

OF TWO USED FOR EACH CURB SECTION,
MAXIMUM SPACING 1830 mm}

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 609 609-10

MEDIAN CONCRETE CURBS

EFFECTIVE: AUGUST 19399

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD

LIVE LOADING: STANDARD {(MS18) LOADING

HINGES 1220
B I |
<—| |
51 x 38 x 6.4 L
R
T T T1 T T T T T T T T T T 1 \ 38 x 38
T T 11 T T 1T T T T T T T 1T 1 N\ X 6.4 L
[T 1T T =171 T 71 T T T T 71T T71 T T 1
T T 11 T T 1T T T T T T T \ 1T 1
A TR T @ T @ (1 1 ® T @ T @ 1 NI T [
| (| | | N | | | T 1 1 A
2400| 2340
L Il [ 1 [ 1 | | | I | | I || ||| [ 1 | I | j
(W T W T & [T O] ¥1 & T & T & T [ | 5 x 6 P
T T T1 T T T T T T T T T T 1 x 6 PL.
| [ 1 | L= 1 [ 1 11 | I | [ 1 1 |
[T T T 1 0T T 1T T T T T T T [T 1 T / g RINGS REOURED
T T 11 T T 1T T T T T T T 1T 1 T ¢ GUARD INSTALLATION
e—
B — el
M1& GALV. MACHINED TYP
BOLT (TYPICAL) —————— 5 .
PLAN STEEL WING
SEE DTL. DWG. NO, 611-05 FOR
2 ~ 3000 SECTIONS = & 050 STEEL WING CONNECTION DETAIL.
2 ~ 3600 SECTIONS = 7 250
3 ~ 3000 SECTIONS = 9 050
3 ~ 3600 SECTIONS = 10 850 SEE SUMMARY SHEET FOR SIZE ,
3600 SECTION 3000 SECTION
25 —| | A i A ] }-—25
c6. 5 _‘, T SPACES) AT APPROX. 495 = 3467 N7 6 seaces AT\ APPROX. 478 - 2867
. ) T .

a4 —
40 CL.—

. << .
= T T B
2 ~ 57 [« 7
150 —| |e— BENR —{ [l—150
2 ~ Bl BARS B4 STIRRUP
AT 300 0.C. 300 75 CL. B5 BENT
BARS, LAP
WITH B1
2 ~ B2 HOOPS AT 450 O.C.
f {
150 SQUARE HOLE THROUGH ALL
INTERMEDIATE BEARING WALLS SECTION A-A
AS DIRECTED BY THE ENGINEER
2400 )
12 SP T 187.5 0.C. =
75 ) 2 SPACES AT 187.5 0.C 2250 | 15

NOTE: EXTEND END CROSSBAR
PLATE TO BOTTOM OF STRINGER
WITH 400 mm OF 3 mm FILLET
WELD SYMMETRICALLY DISTRIBUTED

MI16 GALV.
MACHINED

<P
CROSSBAR
BOLTS
A AN

JANVANAY S TANVANNANWYAWA

SEE ROAD PLANS FOR

FINISHED GRADE AND

CROWN OF ADJACENT
HINGE (SEE DTL. ROAD SECTIONS.
DWG. NO. 611-05

FOR DETAIL)
[ NOTE: THIS DIMENSION VARIES.

TO FLANGE AND WEB OF STRINGER.—\

T— —

SEE APPROVED DRAWINGS FOR
PROJECT BEFORE SETTING ANY
FOOTING GRADES.

M20 ANCHOR BOLTS EMBEDDED

230 mm IN CONC.; EACH STRINGER
ATTACHED WITH FOUR BOLTS. SEE
APPROVED SHOP DRAWINGS FOR ACTUAL
LOCATION OF ANCHOR BOLTS.

60 CL.—=

B4|AT 450 O.C.

AAEARNT T

't

PLACE 100 DIA. x 300
DRAIN PIPE IN END WALLS AS
DIRECTED BY THE ENGINEER.

450

MAX. FOOTING PRESS = 105 kPa

450 0. C. BACKFILL * f % GRADE BACKFILL TQO DRAIN
B Y el I T ] fai TOWARD END WALLS.
450 s e 2 ~ a3 / 450
2 ~ B3 BARS AT 300 O.C.
DETAILED DRAWING
SECTION B-B REFERENCE DWG. NO.
STANDARD SPEC. 611-00
SECTION 611

NOTE:

SEE DTL. DWG. NO. 611-05 FOR CAST-IN-
PLACE CATTLE GUARD DETAILS AND BILL OF
REINFORCING STEEL.

CAST-IN-PLACE
CATTLE GUARD

ALL DIMENSIONS ARE MILLIMETERS

: T
fmm) UNLESS OTHERWISE NOTED. EFFECTIVE: AUGUST 1599

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




IS Frame leTT blank

BILL OF REINFORCING STEEL

BENT BARS (ALL DIMENSIONS ARE QUT TO QUT)

‘L 78 MIN.

ESTIMATED CLASS "A" CONC. QUANTITIES

45"
5@ INSIDE DIAMETER = 50 MIN.

200
80
N)
\ BENT BARS
4
830 &40 630 (TYPES 1 AND 2) @G sIDE DIAMETER = 80 MIN.
64 MIN. | |«
320 220
STRAIGHT BARS
TYPE 1 TYPE 2
REBAR DETAILS
4501:1 J:I%so
| 2280 | 7 GAGE COLD FORMED HIGH
. . STRENGTH STEEL
50. 8
TYPE 3 SR
6050 CATTLE GUARD 9050 CATTLE GUARD 4,6 (7 GAGE}
(6.0 m RDWY.) (9.0 m RDWY, ) 16. 2
MARK | SIZE | NO. | TYPE |LENGTH|| MARK | sizE | No. | TYPE |LENGTH
NOTE: WELD CROSSBARS TO
BI #3 12 | STR. | 5930 B #13 12 | STR. | 8930 5. o5 o1 BO:8 5. o5 B4 w5l e g 5 ens ANCLES
B2 | 13 | 28 1 1940 B2 | ®13 | 42 1 1940 - : HINGED AREA ONLY. SEE HINGE
B3 #3 6 STR. | 2280 B3 #13 12 | STR. | 2280 88.9 DETAIL.
B4 | =13 4 2 1640 B4 #3 8 2 1640
Bs | =13 6 3 | 3180 BS | #I3 5 3 | 3180 CROSSBAR
ESTIMATED WT. = 163.8 kg ESTIMATED WT. = 246.7 kg
7250 CATTLE GUARD 10 850 CATTLE GUARD
(7.2 m RDWY.) (10.8 m ROWY.)
MI6 BOLT WITH CUT
B1 #13 12 STR. 7130 B1 #13 12 STR. [ 10730 WASHERS EACH SIDE OF
ANGLES; WELD SHANK
# ® ;
B2 13 | 34 1 1940 B2 13 | 50 1 1940 ANGLES: WELD SHANK
83 | =13 6 STR. | 2280 B3 | =13 12 | STR. | 2280 FAR SIDE 51 x 51 x 9.5 x 75 L
Ba | =13 4 2 1640 B4 #13 8 2 1640
B5 #13 6 3 3180 BS #13 6 3 3180 WASHER SPACER
ESTIMATED WT. - 189.7 kg ESTIMATED WT. - 283.6 kg

64 x 51 x 9.5 x 650 L

6 050 CATTLE GUARD = 4.8 m? w200 x 27 TO CROSSBAR
7 250 CATTLE GUARD = 5.6 m?* STRINGER
9 050 CATTLE GUARD = T.4 m?
10 850 CATTLE GUARD = 8.9 m? NOTE: LOCK DETAIL
SIMILAR EXCEPT USE
MI6 GALV. MACHINED
BOLT WITH GALV. CUT
[ HINGE DETAIL WASHER & GALV. HEX
(HINGED AREA OPENS NUTS INSTEAD OF
FOR CLEANOUT) WELDED STUD BOLT.
FENCE
38 x 152 POST
LAG SCREW
6 mm CONNECTION
PLATE
1220 ;> | <?
[ s Vel
w200 x 27
— STRINGER
MI6 BOLT WITH
CUT WASHERS
AT 450 0. C.
MULTIPLE

M12 J-BOLT AT
EACH CONNECTION

STEEL WING CONNECTION DETAILS

INSTALL ATION JOINT

NOTE: THE CONTRACTOR HAS
THE OPTION OF USING PRECAST
CONCRETE BASES (SEE DTL.
DWG. NO. 611-10) FOR CATTLE
GUARDS ON FIELD OR PRIVATE
APPROACHES ONLY.

ALL DIMENSIONS ARE MILLIMETERS
tmm} UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. _
SECTION 611 611-05

CAST-IN-PLACE
CATTLE GUARD DETAILS

EFFECTIVE: AUGUST 1899

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




4800 (USE PANELS C AND D)

Ar 4% 7~B4 HOOPS AT APPROX. 300 0. C. BILL OF REINFORCING STEEL %
A 6000 (USE PANELS E AND F) A 40 CL.~| w0 CL {f=40 CL. 270
A 7200 (USE PANELS G AND H) A 190y 2"5'7 282 Br (TYp.) ||l Zy 190 b 220,
50 DIA. HOLES CAST CATTLE GUARD 150 ‘— Nz 220
IN PANELS FOR 25 . | ¢ | | | 300 1 220 60 195 L e
DIA. BAR, 600 LONG, T T T 150 150y 11V | 60 70{
GROUTED WHERE +o 1 % TeT %% T 1 %150 isoo T A
NECESSARY (TYP, AT [ 2~83 LB 2-83 & 25 TYPE 1| TYPE 2 IYPE 3
Eon T APPED PANEL ! 3 L 2400 END 220 B5 HOOPS SPACED AS SHOWN 220 D'A' BAR
JOINT) NOTE: OMIT INTERMEDIATE STRAIGHT BARS & BENT BARS (ALL DIMENSIONS OUT TO OUT)
A 1800 INTERMEDIATE | — SUPPORT PANEL A AND USE —A- PANEL B 40 CL.= 800 S0 <40 CL.
—N1 SUPPORT PANEL A — STD. ONE PIECE GATE ON — N1 (TYP. BOTH 300 ! MRK | size [ No. | TYPE | LENGTH
4850 CATTLE GUARD ONLY. ENDS) 2400 1800 SECTION - PANEL A
. | | ! | | = Bl | #3 | 7] [ STRAIGHT | 1720
1ot %% 1éL #% 4ol }‘50 ¢300 B6 | #10 | 7 2 [_s50
. A | | N i 150 END PANEL B ELEVATION ESTIMATED WI. = 10.6 kg
! [ ' 2400 SECTION - PANEL B
1 150
150 0 Bl #13 2 STRAIGHT 2320
300 300 300 40 CL. 86 HOOPS AT APPROX. 300 0.C.. 0 . B2 #13 2 STRAIGHT 1720
2550 PANEL C 2550 PANEL D 190 | = A 40 C" e 190 B3 #13 4 STRAIGHT 650
150 PANEL £ — 3150 PANEL F OUTSIDE ‘ <—' r (TYP, *| B4 #10 z 3‘ '700000
OUTSIDE 1 ANEL — PANELS (TYPS B5 #0
PANELS (TYP.) 3750 PANEL G — 3750 PANEL H | | ? ||| 275 ESTIMATED WI. = 16.1 kg
| j/ 2550 SECTION - PANEL C
_‘J 2-B1 25 B #3 2 STRAIGHT 2470
TYPICAL PLAN VIEW A | %M. BAR B2 #13 2 STRAIGHT 1870
1800 B3 #13 4 STRAIGHT 650
ANCHOR BOLT 2250 1299 ' B4 #10 8 1 1000
10 cL. *l 8~B4 HOOPS AT APPROX. 300 O.C. "40 oL Ahanr. B2 éE ,_8~B4 HOOPS AT APPROX. 300 0.C. gE INTERMEDIATE SUPPORT B5 #Q(S)TIMATED WT4 . kz 700
ANCHOR BOLTS SYMMETRICAL . ‘ € ANCHOR BOLTS : —_
ANCHOR ‘ /XQ\ N\ ‘ f‘_"NCHOR BOLT ABOUT THIS /\ /\ ANCHOR BANEL A ELEVATION 2550 SECTION - PANEL D
BOLT 450 % 450 [ 450 ) 525 gmﬁll-:NTché:sAL LOCATION —— {525 1 450 450 450 525 BOLT B1 3 2 STRAIGHT 2170
SPACING |4o cL | | | || ABOUT THIS Ch | | |40 cL. T SPACING B2 #13 4 STRAIGHT 650
™ C ‘ |(TYP ) | , 2B2— 150 LOCATION | 150 |N2~BI||—>— B H{TYP. ) 1-50m' c - B4 H#10 8 1 1000
\ X X X X . . : = 300
* % % 1139 1300 300 22 %ﬂj 5 j’;l%i 159 T300 = #FI;)TIMATED WT4 17.3 k3 10
4 — B1 BARS . = 17.3 kg
. ] 150 150y 07| =t : 150 \ 3150 SECTION - PANEL E
! I .
b L2~53 B —! 2~B1j 2~B3A DL L2~BZ L—B 2432A —¢ 25 (= 275 [+ B6 HOOP Bl #13 2 STRAIGHT 3070
DIA. BAR 220 DIA. BAR SR B2 #13 2 STRAIGHT 2470
ACED AS SHOWN 220 B5 HOOPS SPACED AS SHOWN 7
40 cL. 1229 BS HOOPS SPACED AS SHO 220|| .o el 40 CL. ) e 40 cL. e 53 13 y STRAIGHT 50
300 1950 300 300 2250 B4 #10 10 ! 1000
f f T B5 #10 3 3 700
2550 2550 SECTION A-A ESTIMATED WT. = 20.8 kg
3150 SECTION - PANEL F
PANEL C ELEVATION PANEL D ELEVATION B! #13 4 STRAIGHT 2770
B2 #3 4 STRAIGHT 650
300 B4 #0 10 1 1000
2850 300 #13 STR. BARS B5 #0 4 3 700
ANCHOR BOLT ’ \ ESTIMATED WT. = 20.8 kg
~ ROX. 300 0.C. 10~B4 HOOPS AT APPROX. 300 O.C.
40 CL.’I' 10~84 HOOPS AT APP 40 CL. gmmCAIENTGRllcSAL g‘L’ "' < { éf_’ S R g4 HOOP 3750 SECTION - PANEL G
ANCHOR BOLTS : ‘ ANCHOR BOLTS ‘ : 300
ANCHOR | /V‘E 7\ |+— ANCHOR BOLT ABOUT THIS /v 7\ ANCHOR B1 #13 2 STRAIGHT 3670
BOLT 510 418 1024 i 478 5 510 ,  SPACING IS LDCATIDN—-—| 510 478 1024 ;478 T 510 BOLT N, B2 #13 2 STRAIGHT 3070
| SYMMETRICAL | PACIN # /L / B3 #13 4 STRAIGHT 650
SPACING 1 | 40 CL. | B2 | 150 I ABOUT THIS 50 | 281 | B 40 CL. | 150 I SPACING c 13 STR. BARS e > T 1900
~—C '50 ] vy B 20 . LOCATION I A ™ l_(TYP . ; T@, ™ SECTION BB :g oo - S =
—|—+r T —I' _tiso ko S ECHE = U —[ T | . IIECE SO 2w DL ESTIMATED WT. = 24.3 kg
L—_ “tiso 150] 111 150 3750 SECTION - PANEL H
T ™ B1 #3 4 STRAIGHT 3370
e’ ~83 \—2~B1 B 2~B3J .<—Q 25 \—2~BZ L~ B 2~ ZJ fe—=¢ 25 AR C — 300 B2 #13 4 STRAIGHT 650
/ DIA. BAR \ / DIA. B
220 BS HOOPS SPACED AS SHOWN 220 220 B5 HOOPS SPACED AS SHOWN 220 — B4 #10 12 ! 1000
40 CL. 40 CL. 40 CL. <40 CL. ‘@—150 B5 #10 4 3 700
300 2550 300 300 2850 € 50 DIA. HOLES =
! . ' CAST IN PANELS —— ——FLUSH FIT ESTIMATED WT. = 24.3 kg
d
3150 3150 | % FOR ONE PANEL ONLY
150
— 300
PANEL E ELEVATION PANEL F ELEVATION 150 ESTIMATED CLASS "D" CONCRETE QUANTITIES
€ 25 DIA. BAR 1800 SECTION - PANEL A = 0.15 m?
3450 300 x 600 (GROUTED 2400 SECTION - PANEL B = 0.19 m®
ANCHOR BOLT | ) WHERE NECESSARY) 2550 SECTION - PANEL C = 0.20 m*
0 CL. 12~B4 HOOPS AT APPROX. 300 O.C. 40 cL . B 20 12~B4 HOOPS AT APPROX. 300 O.C. AT 7550 SECTION = PANEL D = 0.20 1°
*l ¢ ANCHOR BOLTS ANCHOR BOLT SYMMETRICAL  |CL- ‘ ¢ ANCHOR BOLTS ‘ CL. VIEW C-C 3150 SECTION - PANEL E = 0.26 m*
ANCHOR / \: SPACING 1S ABOUT THIS - ./ \ 1556 495 b7 ANgE‘E$ (TYP. LAPPED PANEL JOINT) 3150 SECTION - PANEL F = 0.26 m?
ES:ZWG e 298 L] 527” . SYMMETRICAL LOCATION D : : : ] SFACIG 3750 SECTION - PANEL G = 0.31 m?
cL. N ' ' ABOUT THIS ' ' 40 CL. ! ' 3750 SECTION - PANEL H = 0.31 m
~—C @“ﬂo | F(TYP ) B= 2817 2“527| °I!1_| LOCATION L@T'“ T B (TYP.) | 1207
— — 1 1/ 150 150 _"' - — 0 f7 7' 1 Tiso
‘:L L L JZ’ “iso °%° 3000 sl 1 i | | L Jz’ TTiso §°%°
| T NOTE: DETAILED DRAWING
b—c 2-83 B -J 2~53J '<—Q 25 \—2~52 LB 2~BZJ g2 FOR DETAILS OF STEEL GRATES REFERENCE DWG. NO.
! DIA. BAR DIA. BAR ’/\\‘gD ETEEIGOWLNNGDS sS1E|E 0DSTL. DWG. STANDARD SPEC. 611-10
HOWI Bs HOOPS SPACED AS SHOWN 220 . - -05. I 1
40 oL 1229 BS HOOPS SPACED AS SHOWN 22011 L 40 cL. 40 cL. ] e 20 cL. SECTION 6
300 | 3150 | 300 | 3450 PRECAST CONCRETE
3750 3750 BASE FOR
CATTLE GUARD

PANEL G ELEVATION

PANEL H ELEVATION

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD
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